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Abstract not available for JP1 1 5051 42T 
Abstract of corresponding document: W09635372 
A system for spectroscopic imaging of bodily 
tissue in which a scintillation screen (20) and a 
charged coupled device (24) (CCD) are used to 
accurately image selected tissue. An x-ray 
source (1 2) generates X-rays which pass through 
a region of a subject's body, forming an X-ray 
image which reaches the scintillation screen (10). 
The scintillation screen (20) reradiates a spatial 
intensity pattern corresponding to the image, the 
pattern being detected by a CCD sensor (24). 
The image is digitized by the sensor (24) and 
processed by a controller (30) before being 
stored as an electronic image. Each image is 
directed onto an associated respective CCD or 
amorphous silicon detector to generate individual 
electronic representations of the separate 
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(54) [S!Ki?5^it:] ;e»ei?iMfiii3ia^mis^'ftoJtJe)©^ff 



(57) wm\ 

>'3>Xi5^>j-> (2 0) ica'mmmm. (2 4) 

(CCD) ^ffiffl-rs, ##:®m«icO^>3lS^)>«f|llt#ik« 
H, xl82g (12) tiS«®##:®-«5^&Sjfif5 xiH 

->>?^^-^>3>;^^"J-> (lo) (cjija 
(2 0) \m.mznm-^^wm.r\'9~y^-^mi 

U ^<D;iiS'->?itcCD-fe>-y— (2 4) 

- (2 4) (rj;l37*>?iS'JWfcSn, 3>hD-9- (3 

ccDxtissiej^y'figttmggit^isnT. mcDW 




m.m^mm\.xiikm^ntmMm^^m-r?>^'^^mu& (element) ; 
mm<Difi'±/v (pixels) ^c^o^^T3fc¥6«]{t-§■srSftu^Lrifii^®a^6<]« 

^^m-r6 (generates) fcft©. 3t¥S?J^$|5p"p^-^¥«)^::al§$^^.TV^5^m 

(array) ; 

2. msi^^m^ifimffatK ^mmm.-^mfj:m<o A,^i^ (phosphor) ^^/^r- 

3. tilB*Md5H}ci/^if-^^A.-e/cC5, Bi^coa^o 

4. mn&^Mr>mc. >£v^;^-<:^' h/l-^ (broadband) ra^feM^-^^-Ci^iS, 

® 1 iI©«S„ 
1 

6 . 1 ©-fe 5/ h COT fc'^'-fe/V (array pixels) ifi^ 1 

lib, ^Lrm2<D±ry V(DT\^4\f^-^;vi,^m2(D:x.^fve^-^m^-r^i:o 

9-<Dmm. (pattern) ^W^m-^^h^^A.X'f£^. 2a»3i;t./V^-© 

?!fc^ft©/cfe(D. 7^yV^-cOiDX (fabricating) 

7. ^^(DW^^mmii^. :&Mft7^/VA^Jl^figL^LT7^/VA;5Sif 



^'-fe/VC0TW5rJFM-r5J:5icS«#(ti-5 (patterning) ^ i ^r^^T'/^ 5 
10. 2a««3i;^;/i.df-{c*5V^T3fe«^|S-f-5x«M^^A>T'/i5. 2^3; 
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11. ||-©#ffi:^^5^-(Z):c.^/Vdf-(ceatt (transmissive) B 
1 0 :^C0 2 

, HI 2 2 «3i^/Udf-ro#«Stf„ 

(coupler) hX^ti^ . ^ 1 2 ^(O 2 arc^/V^^-ro-fr^Stf 

15. 7tS%^^1-5fcft«^Sffl*^gg (assembly) . S^l^^ti-S^- 

©^W^&tK^-O^W^^ ^Mtc-^A.-e?fe^> HI 03K(O2a3l;^/^^-<D# 
«at^-„ 



1 6. ¥^3il-^-5^t^^-^^tP5i^T^^5^^cMli*^^5x^|S; 
T*3i9 (aligned) ^ LT^om^6«]«^^^^-r5¥«®^WI§ ; 
^-rm^m (housing) ^Mld-^A/T'/^S. Hi^waSo 
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2 0. ^mccD7!)^^»f-u-f'-ic^mmicm^^^tc. mi 9«©»g&„ 
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^BJlBWf-lC^jiStlTV^S, 1 9 9 5^5^ 1 1 0 Wffico^Hiff fFfflffiH 0 8 
/4 3 8, 8 0 0^(D^^mmiiimX-h?>. 1 9 9 5¥6^ 6 BWM®*H#rF 
!±lM^0 8/4 6 9, 8 9 5-8-©$|5^^«fflMT'fo5„ 

ctilinear) *S;^)Sfe^*IJffl L•tV^§„ r j; 5 'fe*)S(C*5V>-C. SJcWtt^a^ 

mx\-ixm'§(Di:i)f£mMmMRi^.^ (point) 



^»#t-5fc*ic. xi^Mois* (output) st^^a:gi®s;^;^pL<g«L^i 
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^^^^ y-^(4^it©#fls^3®-r5x«ScM^S{Hb, s:m\^±^mtkm(D± 

^^tV^T«#»|gfiS (charge coupled debvice) (CCD) i^iy^-f-U-iy a 

y(Dmim^ c c D -fe :/-!^-±fc^.^ HcoMtiH^s^ c c d^^^^-k 



iyyf-\y—yayy^i'^J~ytCCD±y-i)—(Df^(Dm^.Uua (element) i4 
U^XXtt^r-f/^-^tT'f-s/^COSI/h^ (reducer) (Ofm^ t ^ t ff^X ^ 

i:t!-f$ffl$tL5i*MfKi^g!4. T'-^T^n-fes/'f— iSCCDir 



^mmmm<Dffm (counting) ^aimict^. J;'9*v^>'^s/^-]£^■r^^^-e 

5 1 ^nmt. L^^ffi«^c^3V^T, ;^|g?^co»g&t*, 2ttroi^>5"u— >3 

^/l^^r;^ • amorphous) '^r^^;^W:^^:aeLTV^5„ — D 



■^®ffi®»*LV^»4, mW:M^^m. (CCD) i^Sv^y^ W-^- 1:1^^6^ 
[^aS^n^ ^-LT, -Y^-tf^' (in vivo) -et>-f ^^t'bn (in vitro) Tt.. 

^W(r:>mm.^\mA^i\^t.im^wm(o^wm&'i^m^m-&h^< mm (coun 

^mmK^^^Xn.^yl^^\y-^-(Dl^m^^'fK. (events) ^ 

aij£-r5fcJ?)[rffiffli-5rt^5T-t5. ccDtt. a^2^*«f^-e. 'wj;5 
^£^>*^E?t(cSiJ£-t5(c+5)>/i5>fPBgXt)^^SttSr^i-S„ 1 0 i 2, 0 0 0 

keVcr)H®tela^ ^L-C$?*L< »2 0 t 6 0 0 keVCOFfgcOffillOai;^/!^^?-— :|. 
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CCDi4SK^n/tB^Mrt®:y>-^«** (events) ©S^ffft-TS (count 
) ^tlzX^'\nm<D \yv-J^\ ^Wm^ (acquire) „ Sft^Sr^ft-T 5 fc* 

^Xiil^S-rSfcfet. /^VV^^iS^Wffi (pulse height analysis) ^rftfflUT 

t5„ ioss^fisij 



5*f#t^S^i-r5x^^lS-r5x^ag^ftffiLTV^5„ %^mfmMSu (elemen 
©««^*tffiM#(t5o *V^T«§|5^^,^4^— if-Xf±3a;^7^£i£ff (broadban 



0 5!*. Sfj8gnrtgs^iffi«-fe>-f— COt-^-fe/VTW (pixel array) ®g|T'& 

5„ 

0 6(4, El2C0fl'^SSiJ^^C0, ^^#W>^e^[f*LV^^1t-t:■&So 

El 8 i4*|8HJc07i*fig(OMI2|-efc2.. 

El 9 (4-fe>-ii— =. V h P-;Hgg^7i^i-liaiSfl&E|-efc5„ 

Ell 0(4, (emission) ^t^Sii(transmission) W#rowW%<Dfci?)(C'|g 

mi 1 i4«*&tJ!aiiW#©w^©fc*©, ccDi!!t#>fi:g»©SifB&gi-e& 

HI 3tt?S)tS:t>*:®iil^#c0W^«fc&!'fS;/S-e^5. C C DSSt^fti/y^T^i^, 
El 1 4 a:S.T/E1 1 4 Bi4ffii^<O^*^0ai®W^3lii(O/cfecDgpt7n-v'- 
BIl 5i4, 2W®-»"9^I/-v^3 V;^^ lJ-VXt>*2W<^^WIS((ietector)^ 



El 1 6 i4. El 1 5 (0#Sg9JS^(0ft#Ki?^e»* Lv^ffi««lil&EIT'&5o 
Ell 7 i4Ell 6 (T^-fr^SSaiJS^co^&cDIif&BlT-fcSo 

B118i4, 2mo«€M'y^^(Di*^-fe>'-th-^^-tS, gll5®#^SaiJ€ 



gl21A-21C(4. 020 CO<tffi*-&Sg (assembly) C0/cfc®f^#6<jffi« 
El22A-22Bi4. 7fe«6^X(*SPg6^Rmt;i£^*LTV^5o 

02 6i4. x^^^/v©?Lwswt«ii!«i^^[iS.t;^s»5^w©fcfe(c. 2a©. mm 



0 3 1 A:^Uf3 1 B(4. 2S|ii©S!^>f[:v'-^3l>-;;!;©iig:^^LT^^5„ 

03 3 ASt/S 3B(4. *ffi$l5<0 (perifperal) T^fix^B*^ 

03 4AS.U«3 4Bi4. *|6e^}C=ee5, *ffi§|5^S«l'7)t 5-oro»* LV^ffi 
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g| 3 5 AKli^ 3 5 B 2®»:E;^vV^-©x^B!tt^{t;©fc* 
0 3 5C(4, 0 3 5ARU3 5 BT'^^tlfc^ ^-/V^^-^BO^IPXOfcadOlif 
0 3 6 AKr/3 6 B{±. Jt^etJlT^SBp^p Steffi LTV-^ 5. x^Bfe^ftSB^^ 

03 8AS.U!3 8Bi4. ^^^WltSSSBfi. (element) ^ffi^LTl/^S. xiHSift 



03 9}4. ^i^i'/u<D. m(Dmimm(D±ib(D. ^^mmmu&^^Mhxi^^ 

5. PI*>lifAife©lfPfB(D5»!ff0T-fe5, 

04 0 AS.D«4 0 BH. »flS$ixfc x«ft8!«l^^;^a-r5fc*®3t^6<]fiJ«gB 

CD) ^::*^6^I^c:)gSUTV^5v'y'9^^'-^«2 o^^A/T'j'^So ccDitlffl 

h«2 0 <i:CCD2 4coPfl(73*^&<j3i|5gf*, U 2 5lCj;i9 ||* 

(0. 6-1. 8) ^%fzUWi:h-^£\\ CCDcO*rR]--IS*^nfc^» 
5^U-h«^>bro*||<DJtX** (E) n.. m^: 



4 f = (m+ 1) 
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f : i^yx© f -m 



^^^—^■f^y^mA--^ (reducer) (C ioTHiSt-S i ftt 5„ 

1 4®f-A^iaa-r5 i x^t^i 2^Wi-?)o ^x^«=(±. 2a0M^£ 
0*. xi^JSl 2^^P>a#J;9ig<(0{WfcK«L-CV^5„ ^^yv^I^— >ai^;^ 

mwm)<Lmm&''<i'-y\t. y-y2 o(cj:i9S:ite)ti-fcx^«Ar:#:w 

l/>';^2 2i4v'>'^^— i/g V;^^ U— V 2 0 i: C C Dir Vf— 2 4 ©Ht^^ltS 
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rc^mmmm(0&l^f£ (discrete) m^SS^^^^^-T 



5, 3fiSLr^B^ixfcMOS^V:t-K^«fflLrv^5. MSttcOb-^ir/v 
X2 2^mmLX^ CCD-fe:/f— 2 4 O^ffiilCv'^'^W-v'H V-;^^ JJ-^- 

«^Htf->^-K^, ^f^xttiwtsM (bellows) <Dmmx*mm-r?>o im.2Q(D 

v-v=f iz-v-a ^^.x^ y-v2 OEi-tcoiirfSM^n/cxHco^Sp^^^MI- 
-V2 0W^^Kl|tt^fB^^tt«1-5Wlgffid5fc§„ CCD± y^-t<Dxm<D 

mmmm:s.^m\x -fe^^f— (citj^ws^xs. ^t^wsft^tc: r;^/^? (snow) 
Mmmommmxmm^itmm (dark current) ^mM^'i^'^mm^h?). 
v^yf-u-VH y:^^ y-y2 0 1 WVX2 2(Dmicmm-t^t\ fesv^i4ft# 

m (stray) xH^B^lRLT. ^tl-P>;4SC C Dir y-f— 2 4 (Citl"^ i i ^liSff 
So ttSLx^;i5;^i^ y-yica-rSitSrJSffSfc&tc, S^t iyv^^-v^a 



-V2 0(DM(r*^^ti.5o *v^T'xi|ft?li§r. **ffJ(c«l^^e,5$!>Mco®ltM. 
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(45 12X5 1 2(Di:°i7±^V7b^^^£^-^i^ iCD i 5 Vf— (4#^C0M 

charge) ^nmt^. xi||#B<D«IT^, C CD 2 4 COSUfiroS^^C CD 3 >■ 
bt2 — 7— 3 OICJ; fj^^ffli-o CCD^V hn — 3 0 f4CCD-fe>-y-— 2 

-^T'n-fe^/f— 3 4icJ;i9ftffef;:T.^-1r.xi-5rt:dS-e§5„ HffiH^ (CR 
T) 3 6t*fc. x-rS'yo-ir -yf— 3 4{cj;5*!!!atutL<tt«(CB!tt«^4rS^^ 



CCD<D^\f^±/l^^lC^'tbtltzm^ (charge) (DmomB^. 

mfML. •?rLT®3i;^;u:5f^-<73x^t-i.(Cj;S||2®^»^. 
fcS>!^*l 6-C'«#t-5o r©li«tp(c. A#;W(-»;^7 0 kVp 
-xiHt'-A^, i^lniA OW«»^T'«ffl^tbSo tf*4 0 kVp (C*3V^-C. L 

Ti!^i4o kVp *-e«?-^M$*5r t/is-etSo t®«ffi&t;««*l}4=^>' 
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0 3!4gl2<73^>roro{-t#Wffi«^^b-CV^5o *fll«(Cd3l^T, 0 2 



^Mi4:«^Ky=^!?A-l 5 3-Cfe5o iJY^)=-'^J>^-l 5 3 2 «<;33i;^;/Vdf- 
ffi, 4 4 keV ©ffia^^/I'^-S^t;?, 10 0 keV ©ffi3^^/U^-^[r*3V^-C3fe 

5o 2a<D^/£ofc::'i;^/i^^-u-</i^;i^t.<oB^^SiJ^ic#^>ti.?) i5(c. 
:7^-/u^-4 2Sr. *M40i:»*i 6 coHic^B-t^o ;*:^«(c*3i/^-C. 7^- 

/l^i$'-4 2im3?.ilK-3i^yi> (K-edge) (Dy ?V9—Xh^ . -^rLrfcr-A*^ 
A.^f-r^T©te3i;^;/Vdf'- (4 4 keV) (D^^^W^-t^o y-^f^^ — 

2myt^^mm^^m Lx&mmmn^mmi-?>. 
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(reducer) 4 4 -^-et»X.S r t "CfeS, 7 r 4 y i'md^ 



/h^4 4tt:^.^.Sf-a-^*s««(-wvxsriii>^t-a-fic. v'^^u-h;^^' 

m3\zmc7^:^nr\^^^i\ yr4^<-^^^y^<Dmfh^44\-itm'mm 
mu4 obb%,\mm-r^'j^^m±fi\\ E%h(o^^u%m2(o^m.\m^\m^ 

^ ;v^-4 2\t.ik^'&LmmUm-.4Qh}ihk::.f^m^tx\lfihfi:^\ L^S^L. /^/v 

;^i«it^ws4Si o&i KDmmtmy^^io^xmm-r^^t-b^X'^^^hkm 

TV^5„ gl3t::j;9^S*i-fc, y -V4 8 [li/v^u- b7r'l'^-'-:t7°5^ 

TV^?>^^ \.t-\.yr4^--:t'/'f-y^U4S\X. it* Lfc x^ff±ffilc J; !9 , 
J;"9^#V^*^-^* (quantum efficiency) ^Wffi(--t5, 
mstrfi, CCD-fei^f— 2 4(Dt°^'-fe;PTW'l'/55S^$tbTV^5o lll5(rS^^ 

nm-r?>. m>^<D^mS\t(D^S, (element) 



-efcSo :^mm(OCCT)±y^-(OS^m\-i. t'folC r^^lfiffi (binned) J ^tl 



6r 2 4(Dil°^±/ly(D^mr-h^o \i^-^)^TV4<D%m^ 

m (binning) {±. t°^'ir/KDi¥^ia^-a-*3-tirT Tx-zN-f^'-fe/Vj ^JfMb 
, m^M--<r)Mm.^\^:^^yV (element) hX^XUm^ih^. irVf— 

mm (charage) (1. m#Bg*m9f^(^. l|i-»®Effitti(-, 2a£^Ji®BS 

WSO«¥tf6<]mai»^|l^-^^3*T. V^-ftL«g*S?». (wells) Xfl 
^m^aSp^p (element) »S¥:i>b 2 DtTElCD^WTJ^^^Jfe-TS ^1 1 ^5X't 5o 

L^x;^iV^»@if^^L-Cv^5„ M^tff, 4ero;fe{B[|±§|5Pi'^t°^-fe/w5 OfiCCD 
^i" s ^ t ^5 -c 1 5 „ ^ -e ;^ f c c D m^-aig^tc j; t) t" 

n-;v-r5^i^5yti3^5„ HI 5 f;|g* b^xS i 5 5-. 4flil»t'^-fe;v©i¥;5S 1 0 
b^x. CCD \m%<r)%mfm ^Wa^^ 



tfcfj^ttS. 1 CCDtf^-ir/i^S/c^com^ft-^fmKe^J^Svv r©s*# 
ICiSJl^t^i!). 3?.i4SS):^5'i^^^t±J^c:i'9. SiJ^$tb5-^^#®ffi« (area 
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J?)<^> #^flc:3fi;^5^i^a-efe5„ E 3 {C^$tt/c*^«lg|5>a (elements 

V7'l'>'roa«lCtt^fe#L-3^CV\ set*, CCD•fe>1^-2 4;S^>'^5"l/-->3 



2 2i*CCD-1ri/-t)— 2 4 tl»5 2 (7)H(C.T^^tb. CCDir>-1^— _h(rS*«|?:S 

SI 7 «*^&«]*f3L«i5fc (component) ©^C0ffi©f^#6«)iaB*^ LTV^5„ El 
*t^l 6*x|»iia3i^4T'fe5^it•&5 4^::J;'PffiLT^^?)„ S:^t^5 

CCU=^>Vn-y-^Q\^X.^imrf^fz^\CUly:K22^m-oXm.^^^S 
i. 5 !ri!!*t^^)tZ*i-S. CCD-fey-iJ— 2 4 (rrRjitTr CDI!!tt«^^SW$*5 i 5 

*»«5 2icJ;l9K«•^^^5B^^^>L<^4ftic3l*^^^5ii:;i5-e$S;5^ 



'omm^ti6m&h. gi5 3?.{±[a7«iag(-E^mx.5ri::as-e^s„ ^tit±. 

4, XU«7r-('^^-:t7°9^yi'»ffiS (faceplate) ^"^tf, 

xi^fca*«^>$*. ^LrS^ffl«l{Cj;i9#e,^xfcxi||^©ill6<]|5ig (dyna 
mic range) ^J«;!)P$*5fc*®, ^^iC^a^fe, Scltilftgb*© 



«3gi-5rt;55-et5o g|8iC^$nSJ;5lC, CCD6 4(4#i:W?lJ (rows) 

X«a«$tl.-CV>5„ S»:^6 2-^OCCD6 4 0ji|gii, ^cDftfeCOfig^icMjl 

e5ffi<D:7r'l'/^-(C*;)5ti»t-?)r t^E5Cfc*(C. (extramural 
absorber) ^{m-f ^ ^ tf^Xt y 4^><7) 5 -^c75Ci4«lrafe-<TE 

J:'5filttft$^fc:^?-Ky =r>^:;fdf.v.X/L'7^- K (GOS:Tb) ©ipT'i. x 
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CD y 7K>'S.u^, y y h cDts{ct?/c2. 1 *:?i^fe«»<7) y ^^^-e 

Jr#:KlJ^eM(-*5V ^r> #t°^-1r7P:65 2 0X 2 0 5;:i'n V<Offia^t-o5 1 2 X 
5 1 2C0t°i?-fe/VCCD5:%X.iSV^fcV\ 0 5 O >-CDfi* ©7 r-f 

CCDcO^ffiaSr*/^-- 1 7 0X 1 7 0TWXf4^ -^11-2 

9, 1 2 73^co7r^-'^~-^tfcb-r-r^*^9o 7r^/^-co#y 17 

0^(Dy r 4 ^^—t-^hfU'O . i\^XCCT>AL(Dm5 12X3 h"^ i" 

||^<;3iryy— (41^1 7 5cnirog$ic/<e2,-t-fc-?>5o y 4^Vii/>S:^ 

;^y y hcOlii(ct>fc'9d!'-i:^iag1-Sri;4S-t:-t?.o SfjtaroccD^r 
15. 3 cmCOiti^^^CO^m^Sr. iSllcM/^fcJ^ 1 57^:^ 

y jKVSri 5©ip{c;«^fija (ccDc7)i^jSfc"3 i*©yjKv) . -t^xdi 

3t^6tl(c:x||iy>'f-U-^-{Cjllg$tvfc2, 5 5 0 X 1 KD^T'T/^-ro 



. Ocja^n-^m^m^^h-oX, 1 5 3 X0. 6 6inm-efc-5. 5o ^ y y 
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-is-fj-v^ nmk^ t c c D nmc%^m \mm ^titcyr^^^-^ty^^yi' 
5J;5i-^f~li5 (taper) ct;i5x-t5„ i.*)^^-'±i^m^m'Ofc)^ic^ y 

CD(DW^ Xt*7r^ y ^ cd'XJ^ 1 7 r ^ y ^ (DT-^< 

tt. mm (intensified) CCDj tW^tl^. CCDtiftM^©* 

(ii;^ffi t % L < ti C C D t (OlS© l^i^XigS^ffiffli-S - t -C 



Kl;SV^J^^i-'©^!e:<^i:$tiS„ CCD!±5 0 0 kHx ( 5 x 1 O^f^ir/V/^ 
) -a-m^iH^K^^-^it. n^(Dl 5 OmmX 1 5 Omm^ffia^l^l 1 4fpm 

2 5^-W) T-^*-r5ci:dST?t?>o J;t)¥v^*4f4. c CD (Dm^WoM^^m 

3--WI!!(i^<D^li)^, it? y#M-ea^-t-S, 5 l 2X 5 l 2<DCCDi:lll«=^e 
iae<», 1 2 8 X 1 2 8Xtt6 4 X 6 4§|5ia (element) (D J; 5 ''i i /h^V^C 
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- 1 5 Smmi-iA^^^i^U^y h-d^Xn. mm^'DM^^v'-i y (dimensio 

n) tW^cfi. ='y^-h (collimated) mW.X'h?>c 

/ce^^^xS r;:=!./iir (snow) J a*Sre«$-Mr5„ S{Ci<Z):^ffif4, U^-XXf* 
:7r^/-?-:t7°9^yi^rox-^-?- (taper) X'O hi^^^l^—^- 1 CCB fD 



1-5iC!4W3!iT'ii/^v\ S<OJf:§:i5iiJp$tx5t. x^fi|»iz:fr6^53'»t^i43fc'» 
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2 0 mmCD J; 5 ^ v- V ^ I/- h ffi 7 r /^-:^7°f^ y ^ <0;K'0^£ffl 

C C D t CD if A/s'.eM* L < x i^(Dffi2^ffl^ ^fc 

5 5o :>'>f-^-bffl7T^/<-:^:/5"s'^'«ii*fc. SilcD^i9 AyJtl^/iL^- 
s^ja^gfi. Esw^y=^ffi (deposition) ji.u%^mmmm^m.m\^xmm-r^ 

C D ?r^^l-i^*«i(cigic$*5„ C C D > 7 r ''<---^7 5" j/ ^ ©^^^coM® 
xi|ft^il^W=g&<D#^^fcC-T-A(DBa^(rS^L■rM^t?V^5 (aligned) 



-23- 



„ Mmm^mm-rm. ^ht^ (2o%-6o%) 



m^'K CCD (cfc 5 it-^^e^tcSfittco yr4 ^<-ir-f=f- v ^ ©ffilg^rSii 

x|gi|2g7fe|g<DCCDcD)fe^gttffii:COffiS11^ffl(^J;'9.v-V5"^-^-4iO 
xllcD^gSil^ffl^SicltbMI-SS^SW (charge) 7^l^-eCCD 
-hi-*a^*t/c«1t^5gg^5iF,ixS„ b;i>U iW^^5"y=r (rectilinear 
) ^3E^fe(C*3V^T}4, ^CCDSg^K?)}!. ^8!li^©/h-fe:i^^ (segment) 

ir^/^y boS:|?^6<l-g-ff(cJ;91{#$tLSo ^Jx.«. l 5x i Scmroffi^^s*/^ 

•iry■t^-ffia^U . 0X1. Ocm-CfeS^-g-fl. 15^ (2 2 5) ©i? 
^Tiy b^5#P,tl^LT-^/75c$tl*JttV<sP,/j;i^ 5 0 0kHz-U«i1s^tLS5 1 2 
X 5 1 2 t°^-fryvOCCDttO. 5#r'^-fe ^ h ^ire^tli L. ^2cm/l|J> 

co^S5ia-ui4. ^7fe^(c*ti2 5>^S-r5-efo6 5o 7fe^;^t-hja:tj^ccD® 

2»®3i;^;/Vdf-©^attt, A«ff?«L/cCV>»^(Di«V>t«E (potential) 
nmf^ (binning) *g•CD^g^^t«E, Jrft^Wl-t*^ 
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*ffi-Ctt. (0 2) ^y:y^i^-m 

cni©E=^&t)^0. 3-0. 5min.(Om^^^'t^3'>^\:-\ri^'>J^^>-:^-y}- (in 

put) A.*fr^ffifflLrv^?)o mkmm^w^^^^mBi^. m'^<vimisx 
&tj«, mm<Dmmmm<Diicm\cnm.-r?>x'h^Oo ccD-iryf— ti^i : i. 

OWf-ic^^iOM^^i (fast) l/yXlcJ;!9, l!!»t«ii*i:g^®T'^ 



i^it) tfcPj^tLSo :'ciCDtfcSL** (events) ©i^Wt^ i t) , 

KltCttl OcmX 1 Ocm(DUm^&ML. ^ LTft^i: b^Kt w^tr^ 
(1^2 0cm) ^ffiffi-r5ri:{rJ;i9a^$tb5o f^#«I(^f4. /hM^ro 
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^ft^Kl»f«X}*^^#: (specimen) ^(DimmW^o:>^M(D^mm.. SKl 

tensifying screen) ^ftffi-fSo Wgx U -i^?!, i;t«6^1ii3i;t-/udt^-c0:«' 
y^tL<(4x||^*©B*t!^5tB»$tLfct# (2 0-2 0 0keV) #(C^ffi-e 
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ciprocity law) ©^Pfe(Ct5V^TIS^■r5„ Mt^S^tfi*, Mmc. HffiWi^. 
M'ft:^c"B®4^^:a5^ ^-f (fog level) RU^^l^hy:^}- 

^g(ta<*5. r.nh-r^x<Dm^:bK &mit^w^immxmm^m9-r6 



l-fi^ffiffl^^x5^§|55>®;^fi/-r,WJ-*t-UT#^(:ifiV^a^-a45 (quantum ef 
ficiency) ^^f-fSo Mi^, ^fca^fflaw^ffii* , B*{tS{fe« (receptor) IClf-J 



mUfc** (events) ttS^-f-S ^ t ^S-et 

m-r6rcfy(D=i3 ^--^-(ommimpsmmm (geometric) a^wsiw^sM^j'^ 

t hS.Offti^Wi^cWi»^«i!»t#'fli}4, ftt-^KjtCt* r;«f^^-^;(7^7 (Gamma 
Camera) J tlj^^nTV^S, Anger;*^ 7^ffiffiLTfef «)(CSim$tb-CV>S„ 
;(f ^^-r ;* ^ 7 [4^ ^> -«6tltcftffi S tT.5SJcMiil^a(C*f LT 5 0 % ^S^t § 
^^^#L. ^L-r^tti4MWSttfc#3fe^(D/^;w;^i^ (pulse-height) 

^^mmams. 5mm-efe§„ ^(D3IJp«-^- (collimator) i S^fb^T^tf 



7'=e^ftB*Ri]««:)</j: L-C\ i 2 5 , 0 0 0 * 'i' >■ h (cps) ®5S*r'* 

^ ^^WT-^ 2.0 i^91^^^*!>>'^^^C^oV^T}4. mn^tmia*^ (events) ® 

<D#^^SIJg-r5fc*«. HS^tifc (Xf4;t*tt) miH^^^ 

SB (charge-coupled device) ^-gtlBLTV^S., 
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/P=¥-J;i9±T'}4. CCD{4^WWfc:xlSX!±^i>'v'»l:ia»S::''i?)o afi§6<] 

oT. CCD^rffiffl-tS. 1^1 0keV^^P>2, 0 0 0 keV(7>3l;^7^af-|'5ffl!^^5^t 
5;^f V'-^IIXf* x^cO|*mii5>*5>tlr^fetiffi*^:ti;'^d^o/c„ SIC. mmmm 

Rximsmmm^n^iv^ivKn-fh. tm (counting) \ci,^^^;\^^-m^ 

^•fe;^t^'(>:»#^^^rv^5«# (charge) §r^!cW-f5, WIS©fli#©<t 5 « 
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5rc;tW^'— (41^1 3 . 6 5 KeVT'fcSo 



®»*«B*^^l:^tfcb-r„ C riijtt^^b^^^^ffSi (Imaging Spectr 

oscopy) J ^^Hnbti. ccD&fcffi^-a-i^-e-T. :ff>-^m. ^-^B. Rlf 

l|V^xlSli*:^fk®3ijf;/Vdi£^C0±Pgf4 5 - 1 OkeVWrslT'&So 1 OkeVi::*3V^ 

icffiffl-etJ^iv^ JilTro;^ffi}4, ^-:^^>3V (position) ?^^mMMBm&xj^m 

^mn^tmit^^t^^m<Dmmcm'M:^£. c c d ftft^s^fiffiraift 

Sc'9y^X\ i^«lt#ib^*. RX^fim (dark current) U-<;V^^-r 6 C CD 
98-efc5„ 1 0«^^/t°^-feyV (RMS) J;"9ffiV^ig^©ip/-rX^toCCD 
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1 0 6ic:g»$ttTV^5<, r©a«W3t'¥6«]S»fi. +i^•^::fflt5i$^^T^^5„ * 
ffi«^Mi:::Sr#:6«]i::^t-fc*(c, V^f^w-^S'- 1 0 4 , M«l 0 6, iBft^ifipi 
|g9 6. yr-f (coupler) 10 2, RU5CCD9 8 

(Dm^^mmmm^mii (dimensions) ^^r-rSo ^-^-9 4(ti&cDffl 

V^l 0 0±i::^*-r5::t;i5-T:-t. ^- LTSiiW^cDF^i^iftM^ti.. ^LT^rCD 

-^-94 nm-^K X o r }*i&3feW^«Mi* 1^*1-5 i t /ss-et 5 r t lea a« 

^■:f'J-y^(Ommi 0 6SriiiiLT«$tbTCCD9 8 tffiSf^ffl-rSo «-C 

SI^^TcS^fiT C 9 9 mX}4 1-12 5 fii^TcO^fllfi, i^mm^hm^^ 

6 0=3f— (key) <Dx^:aSi/y^W-^-i:ffi2#fflLT3 0 0 03t^*^^ 



y->'/ii^e>|&*^ttfc3fc^^©7>'-<-'V^ia (Lambertlan distribution) 5: 

Ofla^Tt-riTtT-^SCCDicaa-rST-fo^^o CCD»»^a45(4*5 4 0%X'h 
?>(DX\ 2 4 0iB»^»7t^^s lia»fc°^-fe/Vff (::#W^tx5-efo^5o 

*5J-W«i'J;t)a*e>:}x5fi®*^2f&CD, 1 0%©:^-y-Tfe5Rrtgtt;a5&5 
01 lit. -1^*9 0Xi4&b'5>5m$ti.fc:S'S'ro|g*W^®**®l^{-. ^> 
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r^^<-:^y^^yi'(DmA^mi 1 eSrSoT, «5g!^l 0 0 l^co>'>'^^'-^- 
fcCCD 1 2 o(;iiFa*^5„ 

(Diy>"?-U~iya>-mBm^mc^ O. 2 ? y y<-^'-C0:t-^'-®5>^|tg^^ 
(pulse-height) ^^XHMm (integration) ^M^-^mrh^^o 

lai. tf>'*:-/i^3y^-^?-^^*i-?.-efc5 5-i:(-ffisffiv>fcv\ m^^n 
m(o^^m^im. =iy^-^-. am5^-^v3y-^-3it4t°v!j>-;i'=3y^ 
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SXr<D r-y-yy^-j (a) 7U-J.^mCCD ; (b) ^-h^Mc ( 

gated) ift«^^V^-H\ Xd^i'o^^^^vviita^; fc5^^^± (c) ^f^fttc 

97 (Bremsstrahlung) Ife&fk (ScWH^ 



0:£S.t>'*:Sffi«<?5P5#;a5, Itffi^tifcMif^^ ^ y - 1 4 0 --^311-5 CC 
(C^a (process) ^tlS 1 3 2„ ;!:ro*!iafl. 3feM3?.«liX*g|5ia (components 

r CO* -/u wililJ 4r-a fi'^uiitt/i'; fo 5 o Ijtv t o h":^' ir/KD 7 ;^ ^ 

«?rlS1-5rt:asr't 1 4 6, ^LTj^*©«^^, L< ^^V^ 
* Lr«^-r 5 w t :a5r't 5 l 4 4 „ 
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±yiy^A (full frame) 3l!i7 j^^Ki^^SpC C D 1 5 0 CCD«^ 

y^^^ h/K;c>^r;S^P>r'^)^*brv>5„ ^if*bV^e^V^^-^-(4C s I (T 

rstiW-efe?),, rrov'^^'u-^-}*^ 3^"ft:-^-hy 'J'AXttc s I (Ti) 
®j^2f«®^S«^fe^. j:9KVNgb¥^t>o„ 7r^^^^:^^^yi5'®S (MM 
^^3lf4*r«tt) (lccDtv':/f-w-^-cDM{;:S[fpiiti>;it;5ST't5„ f^#«j 

*^6tl(C]ljitt<^«-e^>j;<, fe5V^!*, 0. 0 0 emnDj^Pj 1 5 y ^-^S'-Ji^i 

magnifying) \^^mm^tm^^t>^Xm.M^^o CCD(D^^m»mX Bft^ 
Pjfa®i!*^®A#*?£(l. ^l#KX{4SfM»*«lt«SBB (binnin 
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g configuration) , Jrl^^S^tCtt 2 X 2 f^' -fe^Vj; tftV^gSEiC*3(t 5 . CC 

(intensity value) (z) J; ^i^^^So z {itf4:^?>-^|| (XiixH) © 

nfined to) fjJ'iVV -ffi^^te^iJ-g-coffiS^ffit^l^oV^r, 

6 b y iJ' 7 ;^ ^ - ^ j^fig-r 5 „ 



g-a-tt. ztt^SHtCbry^ h^'3zT{Cj;i9^S$tt. ^LTz1il(r>Pj"t-5:tf 
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v-^m.(DW.<D7.^^ V)V (3i;^ykdf-) f*fB»-f-Sr t:i5T't5„ 
threshold value) V.XmWfh i t ^"^tfo 



iS:«1-5rt;05-Ct5o f-t#Wf-, 7T^/-^-^7°f^S/^»ffi/h-tg (reducer) 

, 2 OmmX 2 OmmOCCD, St;^6 : r 4 ^^—ir-f'J-v ^WhWiCn\^X 

. 2 0mm-efc55o h ^tlfc (gated) ffi^^ifil'SSX 

r©1iliE®xi||©*^iC{Cjt«ait-5«lt (charges) ^m^rSo 
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^ftCOfc&CDf+ic (counting) ^-^/V^^ 



mi5\X ^mmK^O. 2m<D3i:^;U^-(D'W^&mU (system) (D, 1 -Q 

jg3i;^./Vdf-- X ||/^° - y dm-f 5 ^ - >^^'r 5 „ l/-^' - 2 

0 4^^^>|§*e3tlfc3tllil. 0 2(c;iifrfj-L.. ^r;tl/jS^cO)t*S4:l/>X2 0 6 

>'^/V«2 10^toS!lt#iiti«2 0 8li3i^S*5o ft#«Itif4. l!*t^±ii|S«S 
2 0 84r. X^n^^y^A'Wi^ 1 0 ^%fc/=eV^3ffS^?''l'7°0«««|(^1-5 ^ t 

^5-t?t?.„ l*ftiiW2 0 8^^f.(??)fe,^(*, CCDTU^ (array) , C I DT 

. M(±l^*l5o ^W^2 1 2(*ffi:n^^yVdf-x,«(CxtiS1-Sg*fll^S*BL. 



xBy 4/^-^ — 2 1 4izmi-^o 7^-/V^-2 1 4f4» 



hti^hh<4>6m^<D^'¥'mMMmi^m2(Di^iii^2 2o\cmT?>(D^mi-r?>tc 

^2 2 0^j!;5W-r5r<b^W-r5fc*fc. iy:y^\^—^-2 1 8 tmm^2 2 
0(om\^. Jl^(;:J;o-r!4ttfflSn5x«iR147r'i'^^-^r7°^?/^'«2 2 2 

gl 1 5 cogft 2 0 0 H/fe^^- K-c t, x(±|i|5E'Tr- K-e tfSffl-r s r t /^s-u-ir 

m^mm^^^^^M^iisi-r?>mm^ (charge) ^^^■r?>^mmmm (time d 

elay integration) (TDI) m^^^-T^. x«|Sil®^m(-, ^fiJ'-fe/V 
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t^s-et 5„ 

m 1 6 (47^^?f5i::tie5 . 2 S^-^/v^-W'tSSa'JSSm 3 0 0 cofe 5 1 oco 
ffi«®P60T&5„ x«t= 1 2 (4. x«|i8iitt«,S#^7^-y/V2 5 4 SrSiiL 

iiSCSJf&ttro^ 1 (D^y^y'f-V-^ 3 0 2 fC»^LT, ,##<Z){Sa:;ti/Uds5-xj||y-; 
^ - ^cD^^Kism^ISi- 5„ M*^«l8!«t^t*«f« L/C 7 r ^ ^^-ir^'f- v^(D 
(conduit) 3 0 4l>:j;9, *^«I8!^^«ffiLT^£3:^/^^-xilS/•?^5'- 

ig3i;^;/Vdf-x^[4v^>-^^-^3 0 2, 7 r y ^ ®«t«= 3 0 4 
-BiXf-y -< ^•^J^-m'S.Z 1 O^SiiiLr. ®2(Ox^^!P^3t#:v'>'^^-i5'3 1 2 



x«/^°^?'->'©«^^6^^*?rl|-t-S, ^2®CCDTW 3 1 4(cii5«m^tL 

3 1 2(D|fl(r, *-g-}CJ;oTHlgXf4T;L-5-^i^©y'-f;i-^-3 1 e^JfA-rS 
;ii^s-;:-^5o Mi-. X^^SCCD3 1 4±(c«^-r5rt?ri^W-r6fc*6tc. 
x||Mtt®7r'l'-'^-:t7°g^5'^'«3 0 8^. C/^'^l^-^SO 2 t CCD 3 
1 4 ©Mi-Jf r t %T'^ 5„ 
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ffi«®P&gl-r-fc5„ Ell 7«gg4 0 Oti, HI 6^0«#Lfc7r-r/'^-:t7"f- 
i/^®#W3 0 4:SS. 01 7©gB4 0 0(CdoV^Tfim''£5#W4 0 4T'B^m 
X.e5tbfc.S^I^V>T, 01 6®SB3 0 0t[l«T'&5„ 01 7(0#«=4 0 4}C 



5 0 4 — Vf— 508<fci9fe?i<1-5::i So S»®lDl* 

U55 0 8;ei^6>Sg;9^UiSix5„ 
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a 1 9 ii. g 1 8 © 2 m^^^^^-'wm&m'^m 5ootth Kim-r^ t 

Ifc^ir^-f— S 5 5 6 ©±(c:jfM^tl.S„ SWM 5 5 8 («V^tti*g|5CD««5 6 
it^^i^ife, m^Sfi-5 5 8t*, S2CO^y>^U-i?-Ji5 6 



2©*S?l^<^-rj|®5*:tHryf— 5 6 4{iJ; i9^ttB$^S„ tS5i!|^ 5 5 0 i±. » 
Tt5„ ^JSUV^v-^^f^-U-^-tiC^ (+) > CdW04, 3 '^fbirv-'^A 

5o Sii-. imXi-i2m(DT\y4^M!^'t^tcmc, M^o:>-(7^X-)f£•^yi— 
fcipi-. *M5 8 6&t;ittiiS*-a-«B5 8 2 i:S^LTa£^e,tLTV^5, C 
-T-A^^^B (assembly) tm^-g-^D^T^Mf?) i i ;SSr-t 5„ C-T- 

Sfcfetc. 5 8 8r'*StlfcJ;5i^C7^-7'/V5 8 4_hcoli#(D[iIiptc, ^iSXOf 
mV-W^mt (lateral spine imaging) &U?g»^^*f ^ t ;05-et § 
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-ir-f'}-v^<D^-fy- (coupler) S.0V>-^1—^- tll^-a-i^-tirfc. 



^ai^*-a-SS5 8 2HBI2 1 A, 2 1 B, S.tK2 1 c (r^^ ^ tifcMSr-a-tf^ 
CCD UiiC I DXtt^S^-^-r^X^CMOS) •feVi^-T^-l' 6 0 0 

fcigi^^^^ffiffl-rSo me>W«(c*5V^-C{l#^(CJ;i9. (S) 606 

^ffiffll-Sri^ST-tSo H2lB(c*3V^r, yr4y<-:t^^y^(Dm^m ( 

reducer) 6 0 8 il. -fe>'1^— T W-f 6 0 0 Clv-V^W-^- 6 1 0 ^aSg-fS 
o SS^^'r®xi^5*^liti« (intensifier) StJ^i^^-^l^-^-tl, -^^^ 
i/-^-6 0 4S:t^6 1 0lc*t|fe^5::fc:S5T't5o B12 1 Cicj3V^Ti:i, 2 
ficD-fevi^-g*i4, -fevf— 6 0 osu^e 1 2, yr'<^'^~:^:f^iy^:Azfy 

-6 0 2, i/y^^t/— ^— 6 18, 6 2 0, ^6 1 6, RXfUyy^Q 1 4 ^^tP 
0 2 2 A&U^ 2 2 B tt, tt^^lf I^^ ^ y ^TglS& 6 2 2 (rfp^o fc* 

»iSXtt#«aSlJS}*, 6 2 0[r*3V^-C, 2acr)3z 
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|frSB®J;5(-^ x|SiC?r^f9#x.fc?) (switched) 7 ^ ;v^-K-fy^ncy-r^^ 
B12 3(1. ^(Dfpr-iLmm.5 8 6iK -^tiiSg 7 0 0 i:: i ip ^tH$tb5B?f^iZ) 

cor wi::M-^LTafe'<t)ixfc. mm<D±>-^~6 3 om^ti.ti*i-rs«/h:^ 

(reducer) . Sr^tf t ^^s-trt 5o ^01^^7 0 Oft. y h = y ;>( - 

^-7 0 2?r{£^-r5:it^5X't> ^LT. ^Jx.tfBl 2 1 A- 2 1 CiC^$;fLfc 

iB»(D, CCD. c IDx^*#l^(o«£?^^^^*•fe>1^-^ffiffli-srti55-ct 

02 4i4, 5 4d5x-7'/I^6 5 2 ±m*LTV>5^roftfero^f * L-V^ffi 

#6 5 Olr^L-CV^So xiiWe 5 6ttHJ]^tf-A6 6 0^, y y b 3 y 

;<-:?-6 5 8, ,m#6 5 4 S.tJ?^ 2 (DjfeS;^ y 5/ h^y^f-^-e 6 4 Irigii 

5„ i^^-^^i^-^-tt. 6 7 4-e^i^$n5 i 51-. M6 6 2l^J; i9ajff$^fc3t 
liS^iry1^-6 7 2 iciRit-fCllt-So J;o-t»#&:^f y^SBia 6 6 6 li 

6 6 2 t-feyf— 6 7 2®M®ifcofiicBlcr'%^B-r5:it:a5-e#5„ 1/^X6 

U^-feyf— 6 7 2w^roffi2f't;ffl^M/>$*5fcJ6('. Hv^7 l O^Mrtibrs 



Kg 8 0 0i4-?rix^ao-Cx|gt--A8 0 6<7)i 5^<SWIS^5gB8 0 0 dftA 
^5. ffiP 8 0 4^t>-oHv^8 0 2S:-^tfr t^iS-ttSo lo©il«lc^oV^T. 
x||fc--A8 0 6(1. xliaj^ttCDMS 0 S^Sji^LT. ® 1 COv':/^ 

8 0 9i::«^-r5o ifl©i/y^w-^-8 0 9t4{g:n;^/v^-xi8li::SJS14-C 
. fgoi^/vdf-xill/N-iS'-yicm-rS^^IBtH^Sr^^-rSo ^3t^S!*t^f4«8 
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^mi:ccBTu4 (Dmtam 8 1 4 m<D±.\zm^.^'^-s.. ^a^ig s 1 4 (i 

x||!::Sf&tt®T$l5ro»2(7)v'^^u-:5'-8 1 Oirff^LT. ,^;n^vv^-x 

*'tcO?^S|]«li4CCD^W:^8 1 4WS^t;5»E^?^91-'5o 

r®<t5(-. gl2 5©g»8 0 0}4, HfccD^V^CCD^MS^S 1 4©S>^ffi 



02 5fi^2®^^tli^8 3 4Rt/P5iO^>'X8 3 0RU8 3 2 Sr:^ LTV^?>„ 

tfriacDises o oco2fflco3^^yv=¥-<©iaE(*. ifrtB'©«iC'i'«g»js^»& 

ii-r6„ L;&^U. g«8 0 Od^fctfriacDiSi-. B^coMfertro^lSm^^lil u 

8 0 6(4. iTmx(4*^^««coJ;9*. ^:W#,»«»W^-fgt:^x.e.ti 

TI/^So v-V-f-U— ^ — 8 0 9Xt/8 1 O&O'itS 0 8 , 8 18&0«8 18(4. 

^ffi:g#8 1 4&t>'8 3 4(DKffl±iC2«©^/j:5jSS-e^{ififei^ix5|l.ilwS*»Sr 
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ffM-r 5 Ji) -fj ffl 5 ^ ^5 -e i: 5 , 



^«)i-|Blt1-S. I^W^a^ (time-delay integration) ^ftMI-^S. ^^Py 
mtth i'ftffl T t 7 r ^ ^ «cD-f tLfcfc Cttic J; S^fifetli- J; 

Lv^;^^6^4. 2 0©5!fc^gi#ie}cpis$tvs„ ^o. 2-5. o#w 
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Mf&-t^±l^(D^ 4X3 CCD (Df'^^l^'M'O (tiling) ^v'i^^ ^l^(D%mMBW: 



02 6-3 2\cmVX^ ^tii^(D^i^^~/V9 0 0 ItfS 1 i^WM^'DT U4 9 
0 2tfi^3fB;a^£)5ficOCCD;a^P)/£5r ^LTt 5 locDCCD® 

±yh 2 ©aCi^^^r I^^ 9 O 4 l^. e cm«tUTlE«-r S i t ;55T't So 

«-r Wfp{'4flc0CCD$|5p"D^ttMLTV^5o >'>'9=- 
U~^~9 0 GRUT—y^— (tapered) Jf^ffi07 r -f 5^ ®S 9 0 

llimated) . 2a®MJi^<^K'-^*^ttL. #jl^b'-A«iiBcOT W 
^^TV^5i^;&■C0CCDC0M (bank) -CI^Bttcatii $tt?>o t 5 1 Ifl]®**^^^* 

A'ft^^fflJSt^^MJ^^ft^Lfctt^cDMJ^, 5-105 ^ nv^^^^^^frb 
, «K«Il;ii4«tS!^ceLlr;^iST'fo5 5o 



^^ffii4-ft©«_h{rfeSt«PMP,?iv\ 1112 7(CS^$tb5<};5(-. CCD9 
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2.;*^ &^6ti;^iaSlcj;f), 3 x acmcoSpfncoj; p'^i, J; "9 #IK<^ c c D 

-rSit^ST^So Mxia. 3X3cm(^M (device) ^ffiffl^S^. #CC 

DOEIST^'l' 9 0 2, 9 0 411-a-H-l 6 ficOC C Ddj^- LT 8 fg© C C D ^^fi 

3X3cm®g|5iai Ofir% 2 4 X 3 Ocmcosizffi^:^;/^— fS, 4*:c07^' ^^t;: i 
!?:»SiJ$*xfcTU^' 9 1 6^*Lrv^5„ 0 2 



9iC*3V>Ti4, g|2 SCOy^i/g 1 8 CO 1 3f:«a53-i50llfffiBl^\ ^CCD 9 1 4 
t>L< i42ilWpS1-?.CCDiC*fLT^t-g-t?^nT*3'9 
, ^y-Ti^il^Xi^^^^-^-g 1 5&0^~7T-f/^-:ty5^s/^«9 1 TfC^ig^^ 

H3 0(::*$ttf^J;5(-, x«M9 2 2:RU?2flai> L< f4«ic;^ n y ho^D 

9 2 4 Srl§3fe$-ti- (generate) ^LT. x ^ 9 2 8 %afejSC C D^>^^ 
TL-f coRg«Egii5r^x.-f(c, CCDTW-f 9 0 2, 9 0 4 CDpls^^Mii^-tirS 
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BI3 1 ASt^3 2B(C^$tL-5J;5(-. T W-f 9 0 2 , 9 04fl2{@«W* 

-ffiWeSO. 9 3 2^W:#ft:-r5J;5l-iag$tlTV^5„ 7itV^T•#tti^9 0 2. 
9 0 4^^1 ®f4Bd^t)^2©f4Ml-a£ii:^*T. 2acOM7'ceS¥tT''^'B«9 3 

4. 9 3 6i:mmtL. ^mvx. j±ji$tvfcfLB9 2 5<D^-^m^mmir^, 



Bl3 2i^i4, *atC0;fe-[R)9 4 2;45J3^Stcfp^oTV^§, El 2 8 (DT W 9 1 6 5r 
*1-ffi«9 4 0;a5^S;}xTV^5„ =3 y ;^-^?'-9 4 4t4X, TWi^W^lffio 
T^ft^n-C. xi^9 2 8?rCCD9 4 8 ±}C|RlitT^W 9 4 6 (ri4lR](tJfeV\ 

ins 3 A- 3 3 BRXfmS 4 A- 3 4 Bf'MLT, ^(DX 5 ^i*S(75|E|g|CD^ 
^<DfLib<D^ fZ>^^^<ny.Umn-i\:Si&f'^^iS^lX\'^o ^ 3 3 AiiU^S 3 B}C 

ft. x^Mi 0 0 2^5. ^cD±(c^^B<^i 0 0 7<DT^(cK3KK:e^tfrv^ 

5. l?^LV^ffi«l 0 0 0;i5S^^tt■rv^5<, iiill 0 0 2f4C-r-Al 0 0 6 

\mm.-r^^ti)tx^^ ^l-cmw^i cos tMstrs^L-csae^^x-cv^s 

„ WMl 0 0 2. ^WS^l 0 0 0 0 6(4gl3 3 B®_hffiglT- 

1 0 1 6ttW7H 0 1 4{rj;*9 5:if ^nsWil 0 1 2lc-?&oTmJ=i(r#®)-r5 
i ^St^'i: 5„ « 1 0 0 2 (±* fcS:m*: l O l 6 10 10 ICfo^oT^®] 

•r?)::it^r-tSo :ico«jgti{4. 113 SAmsiT'^^^tbSi; L-i^f-U 
=T®*3tl 0 0 4^tfce)-rfc«)lc, ^-^'-StJ«=i>'bP-/l'gS^«fflL 
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mm^i 0 5 dims 4Biz^^ti6i.o\^. ttio 



i^/i^!li^*5V^T(4, ^ffiggi 0 5 siti-y^u-^—i 0 5 8. 7r-r^-^-:^- 

T'^ >;/ ^' ®K 1 0 5 6 Xt>\ CCDl 0 54Sr^tfo U ^ ^ V <D±^1jmi^ 
*3V>-Cii. Sfefilfbi^m^ 1 0 0 8 . 1 0 5 5{tCCD't)L< (4m#AltSB (C 
ID) , (complimentary) ^JS^-fkifelil^^ft: (CMOS) mtH^. MIS 

*/c^[ii:^lcJ;S;^S (Ell8St;5l9) %*fc*B«(cffiffl-t-Sii:^5-et?. 

^©^^i^-t (distal radius) «J;34\ ^®^iX!±^»ffico# 1 1 fc7 r 
(taper) , 3lf4«IlB<0 W>'X^ffiffi LT. 1 [§I« 

L.t£ii> h 2 a®3i;fi/vdf--eo 2 HlwaMMItt^i "P ^Jfef 5 :i t ii>x% 5„ t 
v^ti. 0iJx.tfl-i:S.O!3-lcDWw, #^S(::/h$v^^/Hli^ffiM-re7^-/^°- 

5 r i: !i5-e# So »«8!ft^{[iS«{-*f-t-Siii/Ht;f4 3 - 1 7 - 1 ropflw bTH 
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~M^<Dmm(D^mi-i. ^vmx.nm^i'smB (kvp) Ruy-i/^^-^m-r^ 

<D±%^RXm9i)mi^?>. ^^J-^mSitiftffi, it^^m:k^fmtii^& (elemen 
V^T(4. 2fi®BS-r5#m:^^##:rt«lgl«-§ig|S5> (element) i^fgfi-f 

. 0. 5mm) S5t$n5J»-a-. i<D1^-^'XV-<7V©7^;Wi?-©Ktf^-a«SieH 

o 2 5 0 $^'a^^«t°^-ir;w ( 1 x-tSfc !) 5 0 0 5; ^ n ^^) ^fco^^fij 

»4 LV^||«i4*|^^. C CD<© i 5 ?te x«S*^m«<^Bfft-ISBi-5 ^ t 
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element) , ^tll-iR< ^W§I5p"p, &5V^^±Pll±©g|5fil^5S^i5lf:$®gPp"p. 
ttdil?. ^^-/VAcDffSti, 2 0-2 0 0 0 ^^'PVWMCl-rSr t 



?>\,^\m3 5BK^ifl?)i.0^£. CCD, CMOS;^tti:^, W^M^^m^igi 

[ii03i;t^;udf-u--</ix^-^;f-t-5 xHill 10 2, 1 1 0 6 (1, 
W^i^tt5,m#Ci^«SraoT7^'/l^Al 1 0 8, 1 1 1 O-'-SSf-?). rtbtt 
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H35C (a) -35C (d) f'{±, ^igfrm^^-iEfel<^;^ft^^iffli-5 . * 

TV>5„ gl3 5C (a) (4. /-^^^^yH 1 5 5±^::?FM§^^fct°^?-fer/^g|5^^l (elem 
ent) 115 2?r^>OCCDX}4^roflfc.raTW^<D^^W^l 1 5 O^S^Lrv^S 

0 ?>:v^-e-r;^^'Xf4S«^#i:rfc«tt«i i 5 4^Bg«b. Sfl$^^/ct°^•fe/^ 

1 1 5 8Sr:*/^"-1-5J;5}C««f^(tSrL. ^ LrgiR^:n/c fc°^ir/H 1 5 6 
?r^W^*5 (E135C (b) )o iKiasc (c) i^iabtiSJ; -) i::. ^^■/u^ 

1 6 0 ^^#;«itw j-j.-jfM-r?)„ 7 4 >vM-m%^my -i >^M-c-f^ 

K^^*L-C-7;^^ 1 1 5 4^B:tti§*5<, 1 1 5 45r^5feL-C 

. I113 5C (d) ic^f i 5^'l^ l*v^7-1'/^Aco7-^/^iS'— TW 1 1 6 2co# 

. ^|llll^^*fLr^BS^^rv^5xi^]lJi^4 (transparent) Xftfi^tt (trans 
missive) <D/^°^/^_h^c:J10fie•r 5 ^ t :a5-c 1 5„ 

2 2 ttCD|IK«Ji^*/ce5&;S^^*3V^T^ 
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(:if4^!lx.(4\ 3 8 0-4 2 OnmCOr^W, J|f*ft)l-f4. U V-Wffi*rofl;^;^'<^' 
#: (barium fluoro-halide phosphors) ^ftffiL-CV>So i(DitlSt4A#:6^(C}4 

. :>im.mkimm\^^\.xmmxwi:\<\ m^u. aMli»mi^*3v^T^4, i- 
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?r»SiJ-r 5 * ic C C D ©fiS^ J^SP Srftffi-rSo CCD co?^SPf± :i CD g 
fc5iiiffli-*3V^T(4. J^SPd, -?/V^fc°:^ K^a:— X (multi-pinned phase) 

(Mpp) t^^n6m^(Djjm^m^hx§m-t?>^t-f)iX'^?>o ^mt^ta 

$ixS^)rowS;»i-}-J3V^TffiJ?)Tfi;kC/cCBgS{C/<CoTtfc„ CCDrom (well 
ji-t-5/c*i::t«*TmST'S>§„ mitcDiaft^lHljg-tSfcfet^. CCD*^7 

^®RgjS{^*f-r5)lS*«}4, CCD, Cl-Dy,]-i.CMOS<Di^m^lkX^mm 



ccD^a^^-K mwm\cn.i>fmn^-Y) !rLT*3<„ ^tr, 

0 3 6 Al::*-r i 5 i-. x iHM 1 2 0 4 SU?3\i#M BTt^T^i^ ^3t#:|flSgB>a 1 
2 0 e^ffiMUT. 2 0 2X(4#ft:cO-§|5®xi||flSlt^*Jfe-r5„ 4-, ^ 

-r<t5i-. x^ff)S$|5p"pl 2 0 6Sr3t?!il 2 1 0 i:, C CD 1 2 1 2±®7r-r 
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i(D±mmi^i:>rc'0mV Ay^WncAM (injected) -TSo *9 
5„ Alt (injection) :Sr/5t|g^W;^,StFC C D»#CDfa1(D-^a6<]i::^»/ceB§ 

a^^^i? A^e^JiC}* 5 3 O^^Pj 1 5 0 0 



W'«r©Ttf|R©^^^' h/'V^aii (band-pass) ^-f/W^— lo© 
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ii 7 /V ^ - ?r .ffl -r a fcfciKfti'> /j; V ^ CO 1?, - co ^ y cozS co liSiJ . 
yr^^<—t-f^y'7<D-miim\^-ii'^^x\±. J;^jffl»i:-fo5„ L/5^l. #i^)tlft 

^:/i5^ttflrft:6tliCi4-#S|g«r^ (deposition) iC J; 13 ftlfe^ ix^ LT, ^IfeTji 

Wtt^ gl4 0 A&t>'g|4 0 B tMiiLTS^^tl-TV^So @4 0A^r^5V^T. =^ir 
5 0 4. mm7-^^<^ IvKD, *fiX(4*^1-«i::*3V>TSiitt-I:\ ^^HS: 
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^l®7r-r^^-:^7°^S/^«X«*7°9-l 5 14, #feT'P^JtXL^LT^^ 

1 5 1 9,mi'mm.^^\ 5 2 o{cii:s5iSLTv^5, 

if-Xtt? .^^ 1 5 0 8 (Di^clc. v-^-StJ?. 

F©Jfflr^^*-r5-efc^5„ 1 0-^^#cot5lffl«7tl|/Vv;^*1Sffi1-5r 
i;4S-t:^^a„ -WtLT. 1 0-t Kco)t*t''v'V-;^ fri^i^E-hl- AW ^* 
So rcO«i^AltW[l:^}c, ^oTV^53fel:S*'^lC-f5fcfelr2fcL<il3[fl]. 
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^(Dmmmm^mi)^hL,nf£\^\ M#mf£ccD<Dmii. pixei vision 

Corporation (Beaverton, Oregon) (C J; 9 ftjaMat^tl-TV^Sa^W* (elect 
ron-bombared) C C DT'& 5„ 'fifcBiSStt3tl|iiti^SU«t'<-^ ®* ^ 7 1 * 

f-tee^i-f*. 7r^^^-:^7°g"s';5'«^. UV-Wfe«« (3 8 0-4 2 0mm 
) Titll^aii^^S^-aKllXtti/'^^^-TrMiS-r-Sr i;55-t?t5„ Schott BG-3 

i^^ffiffli-S r i: ^5 T' 1 2. o #S 3 ^ >^ iJ^Stmfelc J; SSflKHSiSiJ * fc 

ftfeiC (beyond) . 



■r^i^t>V)\Z.^ (snapshot) ^C*3V^T^3t»MBr«g«^gg^3l5 r <b 
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CD. ^a-ti*?iV^ (less than full) tmm. -t^\mtjf£m^^J3-X.6<DX\ 
ai3(Dai;t;/l^:f-^JScWi-5fc*t, H/i5*il»/Vv;^^AW (inject) 



al^fl^i^;^St LT^ Attn >-fcV-^-rt(C#(j-5P;t5 ^ t ii^X^ S 

xmwmi^M-r^^iich(;t Lxmrn^^^^^^mir^. xmmM<Du-<;v^^^ 

t-5fc*(-> ::ffyjtmiccDi,ci:>omm-r^^tf)iX^. ^LTrcoft^^r. 
fig|tNFW'B«®»tt t ^«ic«ffi-r S i t ;i5X' 1 5„ }^^±/u<Dfim(ti-^X(D 

itm^mM^^ztcmc^ mmtm^n-r^HM^ (add-on) ttrffiffl-t-sr 

i r>x^ 5„ *^fij?^^tg* 9 u-i^ 3 y^»«L/=s 

»*tv^ffi#l 3 0 oroj;t5l¥iM5/i|gl^El3 7(c^LTd3t), ^r-efiilSMi 
3 0 2;6S. mm^mi 3 1 0^xil|»fS!§|5>ai 3 0 4_h»^T^r(C^3fe#:^ 

p^-rSo ^"9^*!*. ^(oMi^m^mii^i3^,^xnccDnffa(DTu^xh^. 

mm^m^l3 121,zXy^iii^n?>m\C. y^^:^ l-^VWrnma (bandpass) 7 
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H 3 8 Att. ^« 1 4 0 2 bSii ^tbfc x«(OllX*«. 1 aa»i:C*S 1 
4 0 6 ;as x^ffj^SBo^p 1 4 0 4 ^HAt-T-S, ^o:>m<Dmt LV^ffi« 1 4 0 0^^ 
LTV^So *S1 4 0 6(4, xllHX*Sr»(f-f 



IrSfRia 1 4 0 4 Sr#Iii^ii-Tt-l!PM(-T=-^^ilX*^-li:5 i 5 t-Spa 14 0 4 
coS^ffiK-IBa^nri^So EIS^$nfc»(r*3V^T. Ui^Xl 4 0 8?:^^:^ 
T W 1 4 1 2 1 1 ^.{c{$/H-r6„ St;^^^ ^*{*:®#i^Xi±SiBE^ie^^gi: L 
Ml 4 2 2^5AWxl|^m'9A/3fe#:i 4 2 0±(cj^$-&5, t 5 lo© 
ffi«i4Sl3 8BiC:^$^^TV^5„ tf-1 4 3 0 StJ^lf-A^i^' ;^/^°:/^ 

-1 4 3 2i4. Ml 4 2 2lcj;i9;^-^^ h/vffi^SiiP7^/V^-l 4 14. V-V 

XSSI 4 0 8^iioT^m^Ti/^ 1 4 1 2±^iSl^^^^s3S^*fM-t-So 

^/PCO*®gcltlS«m--« 1 0(D^?£{4. Pl^:/D-:/- (probe) CD#V^y^:C 

0 3 9(c^^$;ti5J; 5(c. xmt«^ip^*#:i 5 0 oilpErt-^cD 
#A(-iil:(-^-&5x mx.\-l4cm^t 2 0cm^(DW®2>C5c^ fco i 5 t 

IfmSPfp 1 5 0 0 i*. 8^$rfcS#(cPgL-C. a#CDPrt(iifA^ 
;^y-:/X}i*-fe2/ M 5 0 4tf^cjfA^^^-CV^5. SIi^^^fc xiH^® 
U-r?>:^'J-y^ (strip) 1 5 0 2Sr«ffiLT#A-r5;ii:«ST'#5„ xlSSft^ 



c cDSr-^tp. h^mo^mm^^itmiami.. 400-70 onm^w®^ 

i 'O iSv^l|X*a)*5r*-r5„ 5 0 0-7 0 0nmCO[ig(DOTT'*7t-rS L 
i T a O3 : T b (Journal of Applied Physics, 79(6)2853Sr#liilV^fcV^) 
. 4 4 0nm#jff-e?S7t-f 5KB r : (Phys. Stat. Sol(b), 180 K31, 1993^# 
HgilV^fcV^) . 7 0 0nm*T'T'|g3t-r5::t;*5ugrSY2S i O5 : Ce. Tb. 
Zr (Mat. Chem. &; Physics 38 (1994) 191^#flSSV^/cV^) , 4 5 Onm#3£-e 
^:^i-2>Ba5S i04Br6 (Mat. Chem &; Physics 21 (1989) 261-70?r#Wa 
V^/cV^) , 5 0 0-7 0 0nmCO^ia-e*3fe1-5L a O Br:Tb (*Wrt^ 
5lffli-2.ri:}cj;i?Bii9ji«ttTv>5, *H#ff^4, 2 3 6, 

0 7 8-^BJ»#§^#f!ilgV^fc^^) MU^jc^ 6 4 Onm#5ffit?^*-r5. C a S : S 
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FIG. 17 
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FIG. 27 
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FIG. 28 



[02 9] 



915 

\ 



F 



914 

-a^^-H-fcCCD 



FIG. 29 
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FIG. 32 
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[1113 5] 




"54 1156 1158 1156 




FIG. 35C(b) 
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FIG. 35C(c) 



1162 1162 




FIG. 35C (d) 
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[H3 6] 




[813 7] 
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[BI4 0] 





[gffia] 1 9 9 7^2M 19 0 

m.^mc^hxfi 5 , « 1 31 CO 2 m^^;v^-<D'wmmco 

1 1. *f^g«d57r^^^-:t7'^s'^'wS«^-^^-e/i5, ^1 o«w2tt 
12. tufB*^g«^sa^^^-e/j:5, ^1 0II»2a:^^;^:^r-©#^i^t^- 
TV^S. ^iaro2tt3i;^;/i.df-(^fl.jggtf, 
16. «#[r*fLrm-St)?B-roMWI&^iB«1-5/cferoS«^H 
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1 8 4 ^© 8 is 1 9 
[»tti0] 1 9 9 7#6^ 3 0 

1 . 2 worn t^/W^--T-*felt«l^l§1-5 x«|?!i ; 

3. xi^Mtll-©^tti^®M}-, ^-cOv^v^w-^-^Hd^^T'^^iS. 



^ HI® 2 m^^/^^~<D'W^&m. 
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[X] f 




12 December 1996 



Dite ofmaiUntoftticintaiubDiuliurctiKpan 

2aiZ96 



Td. (T 31-70) 3«-JIH0,T«. 31 6:i <p 



-100- 



PCT/U5 96/06838 



C.(Contiii« 
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see page 7, line 15 - page 8, line 27 
see page 13, line 2& - page 17, line 15 
see figures 2,3 
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